Research has presented the benefits of and barriers to exercise for people with epilepsy through quantitative means. However, individual experiences through qualitative investigations have been absent. This research will present the narratives of people with epilepsy exercising over time and as a result, develop further understanding of the psychosocial impact of exercising with epilepsy. Four interviews were conducted over the course of one year (one every three to four months) with four participants (aged 23-38 years) who varied in seizure type and control (16 interviews in total). A narrative analysis was used to analyze their exercise experiences. Results showed that exercise creates a positive effect on psychological and physical well-being. However, prevention from exercise as a result of medical advice or re-current seizures can create negative effects such as social isolation, anxiety, lack of confidence, frustration, and anger. Adaptations of decreasing exercise intensity level and partaking in different physical activities are techniques used to lessen the negative impact and maintain an exercise routine. Time was shown to be an important factor in this adaptation as well as portrayed the cyclical responses of negative and positive emotions in regards to their exercise life. These findings provide valuable insight into the psychosocial benefits of and barriers to exercising with epilepsy, and draw attention to the individual differences in how a person with epilepsy copes with uncontrolled seizures and their impact on his/her exercise routine. This knowledge can lead to future research in exploring how a person with epilepsy can overcome these barriers to exercise and encourage more people with epilepsy to enjoy the benefits of exercise.
Introduction
For most people with epilepsy, physical activity has been shown to have positive effects on seizure control and personal well-being [1] . Recently, the International League Against Epilepsy (ILAE)'s task force on sports and exercise promoted these benefits and provided clinical advice on how to exercise safely in regards to level of seizure control [2] . However, despite the physical and mental benefits of physical activity, exercise is still not a regular occurrence for people with epilepsy [3] . The main reasons reported for inactivity are the fear of the seizure occurring [4, 5] , fear of seizure-related injuries [6] , and being inadequately informed about the possibilities of playing sports [7] . As a potential result of this inactivity, social isolation, low self-esteem, weight gain, and depression are commonly found among people with epilepsy [7, 8] .
The abundance of research exploring the benefits of and barriers to exercise for people with epilepsy has been primarily quantitative and medico-scientific [4, 8, 9, 10] , leaving an omission in our understanding of the first-hand exercise experiences of people with epilepsy. Therefore, through the use of narrative inquiry, this research aims to present the psychosocial impact of exercising with epilepsy over time. Providing first-hand accounts of the emotional response to the impact of epilepsy on exercise routine of the person with epilepsy, these narratives provide the multidimensional impact of exercising with epilepsy over one year, and subsequently allow further insight into the barriers and benefits of exercising with epilepsy. In turn, this research aims to encourage the development of methods for people with epilepsy to overcome such barriers and allow more people with epilepsy to benefit from physical activity.
Narrative inquiry
Using a social constructionist philosophy, narrative inquiry was chosen as it has been shown to promote a heightened understanding to a subject matter that is limited through the use of quantitative means [11, 12, 13, 14] . Described as the 'linguistic form uniquely suited for displaying human existence as situated action' [13, p.5] , narratives use language as the tool to make an experience meaningful [15] . In the use of language, multiple discourses from one's experiences can be expressed, presenting the shift and changes in subjectivity, rather than a stable, or fixed self [16] . As time has been shown to be significant to narrative construction [15, 17] , it is of importance to this research to also consider the effect of time on the exercise experiences of the person with epilepsy.
Method
Participants were recruited through the Epilepsy Action UK research database and an epilepsy medical center in southern England. The three criteria for participants were the following: 1) epilepsy was the participant's main condition [18] ; 2) age was 18 years and/or older; and 3) participant exercised at least three times a week, or would do so, were they not hindered by their epilepsy. These criteria were to ensure that exercise was important to the participant, as well as each having an epilepsy diagnosis [3] . Exercise type and seizure type were of no consequence to recruitment, however, each was noted for future research purposes. Four participants were recruited following ethical approval from the University of Roehampton. As each participant remained throughout the research process, the depth of knowledge obtained was sufficient and, therefore, no further participants were recruited. Participants' anonymity was maintained through the use of pseudonyms.
Interview process
Four interviews over the course of one year (one every three to four months) were completed with each participant (16 interviews total). Interviews were semi-structured/conversational in nature to enable a 'conversation' with the person with epilepsy [19] . Questions of what and how, and not why, were used in order to focus on the individual's experience [20, 21] . The first interview opened with the question, "Describe your experiences of exercising with epilepsy" and was further developed through clarification and elaboration probes. Background questions were asked concerning exercise routine, family life, and work, as well as obtaining basic demographics. Questions for the subsequent interviews were developed through the themes identified and researcher reflection on earlier interviews. Interviews varied in time (lasting approximately an hour and a half to 4h), took place at locations that were chosen by and comfortable for the participant (e.g., university interview rooms and quiet coffee shops), and began after written and verbal consent were obtained. Personal diaries were supplied to the participants as a supplement to the four interviews and as a tool to add depth to their lived experience [22] . Although participants read segments of the diaries aloud during interviews, these were not separately analyzed as it was agreed at the start of the research process that the collection of the diaries was voluntary.
The researcher/participant relationship was based on trust and rapport, which resulted from earlier conversations via email and/or telephone, as well as general conversation prior to the start of the interview. As the main researcher had epilepsy, where appropriate, she was willing to share aspects of her exercise experiences with the participants in order to enhance the trust and rapport built with the participants [23] . For example, the participants were able to ask questions concerning the author's own experiences of exercising with epilepsy, thus sparking them to divulge more and become more relaxed within the interview environment.
Reflection is a key methodological step within qualitative research, allowing for preconceptions to be acknowledged [24] . In order to recognize any potential limitations and/or benefits to this research due to personal entanglement, multiple reflective steps were taken (e.g., self-interview (main researcher), memo writing, reflection journal, conversations with the co-author). These steps were taken with the aim of limiting the effect from personal experience upon conducting the interviews and the compilation of the narratives [24] . Although we acknowledge that we cannot limit all researcher effect, through reflecting throughout the course of the research, we were able to acknowledge this impact as well as view the positives of such an effect.
Narrative analysis
A narrative is defined as 'a complex genre that routinely contains a point and characters along with a plot connecting events that unfold sequentially over time and in space to provide an explanation or consequence' [25, p.2] . This research used a holistic-content approach to best bear witness to the person with epilepsy's story [11, 26, 27] because of how it views the complete 'story as a whole, contextualized in a culture and history, and attempts to grasp the overall pattern or guiding metaphors' [28, p.537] . Following interview transcription, narrative analysis began through the process of identifying themes and marking them in each margin. These themes were then organized in relation to overall importance of the individual's narrative, as well the connections to other relevant themes. The transcript was then re-read to confirm that no other themes were present [27] . Next, to provide a visual representation of the thematic connections, a thematic map was developed from the present themes [11] . Discussions with the co-author allowed for a more concrete thematic map and confirmation that the themes present reflected the interviews. The results presented below are the most common themes across each participant's narrative. Prior to presenting the findings, the background of each participant will be provided.
Participants
Gwen, 38, was diagnosed with complex partial seizures at age 11 and aimed to exercise at least three times a week. Choosing to mainly run and/or swim for exercise, Gwen discussed a constant frustration with barriers to exercise as a result of uncontrolled seizures. Currently not taking medication as she is trying to become pregnant, Gwen had intractable epilepsy with seizures occurring weekly. Married to a supportive husband, Gwen felt envious of others who were able to exercise as and when, leaving her with a feeling of a lack of control of her body.
Rose, 25, was diagnosed with tonic-clonic seizures a year prior to the interviews commencing, and has experienced two seizures in her life. Exercising approximately three to four times a week, her exercise type of choice was running or swimming. She expressed the benefits of exercise on her reduced feelings of stress and fatigue, yet also felt frustrated at her family and friends' lack of understanding of how her epilepsy impacted her life.
Maya, 23, has had simple partial seizures since she was a young child as a result of a brain tumor. Following surgery to remove the tumor at 3 years old, she became seizure-free, but at the age of 13, the seizures returned as a result of scar tissue build up within the brain. Depending on seizure activity, Maya competed in open water races and swam at least four times a week, both in a swimming pool and open water. Maya was passionate about swimming and was determined to be the first person with epilepsy to swim the English Channel.
Andrew, 28, was diagnosed with tonic-clonic seizures at age 18. Exercising at least four times a week, he participated in team rowing, swimming, and attended the gym. Andrew experienced seizures often during exercise. He discussed feeling very embarrassed and fearful of his epilepsy during and/or as a result of exercise, and felt stigmatized by a few members of his rowing team.
Results
The results over the course of one year presented a varied emotional response due to uncontrolled seizure activity negatively affecting each participant's exercise routine. Varying from cycles of negative emotions as a result of non-exercise, to promoting the benefits of exercise upon seizure activity and overall well-being, these narratives provide new insight into the psychosocial impact of exercise for people with epilepsy. Variables that compounded this emotional response included identity, inadequate medical advice, exercise type, social support, seizure frequency, and seizure type. The following will describe the psychosocial impact of exercising with epilepsy (effect of exercise, frustration, and anxiety) as well as the variables that helped formulate a positive and/or negative quality of life over the course of one year (seizure frequency, common physical activities, and social support).
Effect of exercise:
For each participant, exercise was one of the main methods used to increase physical and mental well-being. Participants were self-motivated to exercise to relieve mental stress, solidify athletic identity, and maintain their physical and mental health. For Andrew, the importance of sport was shown throughout the four interviews. However, in our second interview, he was remarkably different, less upbeat and more downcast. This was the result of being told to stop exercising by his neurologist. In our third interview, his low emotional state had lifted as a result of his epilepsy nurse encouraging exercise and his brother offering support. This caused him to express the positive feelings of how it feels to exercise again: Frustration was a key emotion that differed in intensity over time and across participants. However, one commonality among the participants was the frustration at the inability to exercise when they so desired. Although Maya was not overly frustrated by her epilepsy preventing exercise, as she stated that she possibly would swim through a seizure, she did express frustration in her inability to swim when and where she wanted due to her driving restriction: As highlighted earlier (see 3.1, 3.2), Andrew's uncontrolled seizures and his neurologist's warning of exercise began to make him wary of his exercise routine. As his fear of having another seizure at rowing increased, his decision to follow his neurologist's advice also caused him to lose the social aspect of his exercise life: Seizure frequency varied amongst the participants. Maya (at least one per week) and Gwen (at least one every two weeks) had the highest frequency, while Andrew (two to four a year) and Rose (one a year) had the least. For Gwen, Andrew, and Rose, the higher the seizure frequency, the more negative of an impact it had upon the participant's exercise frequency and resultant emotional response. This was shown, as illustrated above (see 3.2, 3.3), through Gwen's constant frustrations as a result of recurring seizures preventing exercise; Andrew's newly developed fear of a vigorous effort during exercise; and Rose's new worry of exercising as a result of having a seizure. On the other hand, Maya seemed to deny the impact of a high seizure frequency and always aimed to maintain her usual swimming routine, despite having recurrent seizures. Over time, as shown by Gwen, Andrew, and Rose, the increase in recurrent seizures caused the participants to adapt their exercise intensity and type to allow for a more consistent exercise routine. Gwen began to swim rather than run or attend the gym; Andrew began to do exercises in his home, rather than at the gym or rowing; and Rose became more cautious of running alone or when she was fatigued. For Maya, shifts eventually occurred in her recognition as to when it was worthwhile to push through fatigue, compared with just taking a rest day. 
Sometimes

I think the exercise type
. I feel more in control, that's the biggest thing. I feel, I keep using the word relaxed, but I do. I don't feel like I'm compensating for the fact that it's not as strenuous on the body as a gym exercise… I don't feel like I'm compromising. It doesn't feel like a chore. You know with some exercises you feel like, "Oh, I've gotta go for a run." I actually just really enjoy doing it. I don't really think about my seizures per se. I think occasionally it pops into my mind, but I get so invested into my exercise and the effect it's having on me and how much I'm enjoying it, that it doesn't really come into the equation. (Gwen, Interview 2)
Well, it (having another seizure) did worry me a bit actually… in terms of like, going out running on my own, cause I always go out on my own. I've been out once [after my recent seizure] and sort of saying to my sister, "I'm going to stick to main roads and I'm going to go here, and if I don't come back..." [little laugh] … Sometimes I get home from work and I think, "Oh, I want to go out for a run." I think I'll be fine, I think it's just getting back into it and being more sensible about when I go. ...But it [the seizure] did worry me a bit, you know; put me off properly going on my own as much. I try to go with somebody now. (Rose, Interview 3)
I'm always tired…I know if I slept, and I'm not tired, I can do anything! But when I'm tired, I can't do anything…mhhm [nodding yes] … But I do notice, when I'm stupidly tired, I find it very, very hard [to exercise]. And I almost convince myself, "[Maya] it's ok". And I do stop myself [from exercising] when it's that bad. But I do feel really guilty. Might as well get my sleep and do a harder session the next day. (Maya, Interview 3)
Although Andrew did adapt his exercise type and intensity, this caused symptoms of depression and increased social isolation.
So I've gone completely from any like, social, like the gym... I left the gym and taken it to my house, and started, I guess I picked up sports where you can't injure yourself as much as possible. If that makes sense? ... My sports, when I was younger, were BMXing and downhill mountain biking, and now it's gone to lifting a weight in a bedroom. It's kinda like... but, if that's what it has to be, that's what it has to be until there's a cure… My stress levels have gone up because I'm not exercising. (Andrew, Interview 2)
Similarly, Gwen also exhibited adaptation (e.g., swimming rather than running), however, this change in exercise routine did not effectively ease her emotional state. Instead, Gwen seemed to continue to want to increase her exercise intensity, which as a result, maintained her frustration levels. However, over time, Gwen desired to reach an equilibrium where her seizures would not dictate her exercise routine and she would benefit rather than feel frustrated from her exercise routine.
I swim quite energetically at the moment, I don't like just going and doing
Common physical activities:
The most common physical activities were running and swimming. Over the course of the year, swimming was the one activity that the participants felt more relaxed during, as well as feeling that it decreased their seizure frequency. Pilates and yoga were also discussed as physical activities the participants used to keep active. However, they were not seen as "vigorous" enough for some of the participants.
I've always done Yoga and Pilates, which is just something, not much, just relaxing. But never ever worried about having a fit when I'm doing that. Which is interesting. It's not physically demanding, is it? (Rose, Interview 4)
Social support/medical advice:
The social support perceived by the participants was mixed, with messages ranging from encouragement to exercise, to fear for their well-being. This was noted not only through the participants' family members and friends, but also the General Practioner and/or neurologists' exercise advice. The social support effect was also presented through the view of being stigmatized by others for their epilepsy. In regards to enacted stigma, Andrew shared the instances in which his epilepsy drew negative attention from others: 
I was told by my GP, just when I was feeling so down on that medication, that exercise, should, would… help. But the neurologist, no, nothing. … My dad likes me to exercise. I don't know if he just doesn't connect the exercise with the tired, I think
You can see a few people are worried by it and don't want to talk to me and don't want to be next to me cause, in the circuit training we go round and round from point to point. And you can see their hesitance being in front of
Discussion
These narratives have presented first-hand insights into the positive and negative impact of epilepsy on the person with epilepsy's physical and psychological well-being. Previous research produced evidence of the psychological benefits in relation to participation in physical activity, but also of a depressive effect due to the lack of exercise, fear to exercise, and denial of medical advice [3, 7, 10; 30, 31] . This paper adds new connections and variables (e.g. adaptation, exercise importance and choice, social support, and stigma) that will be a contribution to current literature. The following will discuss the common psychosocial effects of exercise found within these narratives and their link to current literature.
First, the experiences of these participants highlighted the psychosocial benefits of exercise, allowing them to maintain a higher quality of life as a result of an increase in confidence, higher self-esteem, higher self-efficacy, relaxation and improved mental state. Participants explained that the more they exercised, the more they maintained their athletic identity, felt in control of their body, and felt less overall stress. Current epilepsy and exercise literature is in agreement with these findings [2; 3, 5, 7, 10, 31, 32, 33, 34] . Progressing this research forward, it would be beneficial to present more voices of people with epilepsy and the benefits of exercise upon their overall well-being.
As consistent physical activity allowed the participants to experience the benefits of exercise on their overall well-being, the reduction or elimination of physical activity produced undesirable psychosocial effects. Examples of the negative side effects from the lack of exercise included symptoms of depression, lack of confidence, fear of safety whilst exercising, weight gain, social isolation, and low self-esteem. For Gwen, Maya, and Andrew, exercise was a key part of their identity, and as a result, was a factor in exacerbating these side effects. This link to identity has been largely absent from current literature and only recently has been shown with a link to epilepsy and exercise [5] .
Frustration caused by being prevented from exercising was a key emotional response for these participants, and had not yet been exhibited in-depth within research [5] . Frustration was common amongst all the participants, as being 'held back' from exercise seemed to create a feeling of inability to control their exercise life, and to achieve valued exercise aims. Similar findings are seen within sport, injury, and illness literature [29, 35] , and have only recently been presented within epilepsy and health literature [5, 14] . This frustration only seemed to be soothed by a consistent exercise regime, and would return once it was disrupted. This created a cyclical emotional impact on the participants and future research could explore ways of coping with this on-going disruption.
Although exercise maintenance was desired, fear was prevalent as an obstruction for the participants in their exercise lives. This finding of fear as an exercise deterrent is in accordance with current research [1, 4, 7, 8, 10, 30, 31] , however, the qualitative approach taken allowed for the diverse ways in which fear manifested itself to be revealed. Such manifestation included the fear that seizures could prevent Maya from achieving her end goal and would cause teammates to keep away from Andrew at the gym, as well as create the feelings of a loss of independence for Rose and Gwen. Further, it is evident from this research that these elements of fear go beyond being a basic barrier to exercise, but have a concrete impact on a person with epilepsy's quality of life.
In dealing with these emotional reactions, acceptance of physical limitations and adaptation of physical activity type/choice and intensity were found to ease strong negative reactions.
Presenting new additions to the literature, adaptation methods to exercise are a key output of this research. Limiting exercise to certain contexts (e.g. after eating, not fatigued, feeling healthy, and decreased exercise intensity) and listening to their bodies were ways adaptation limited their seizures and enhanced the feeling of control. Andrew and Rose exhibited this more over time than Gwen and Maya. These results and current research encourages people with epilepsy to learn to listen to their body and exercise safely, thus allowing a more consistent exercise regime [2, 3, 7, 34] , and subsequently lead to a reduction in negative emotional responses. Furthermore, as decreasing exercise intensity and frequency did cause a negative emotional response, research should explore ways for people with epilepsy to cope with these adaptations.
Linking to adaptation of physical activity, it was interesting to examine the exercise choices of each participant and how these changed over time. Not yet discussed within research as to the reasons a person with epilepsy chooses one activity over another, these narratives revealed that an exercise intensity level is key in regards to the choice of physical activity. As swimming and running were felt to be more worthwhile activities in regards to staying fit compared with activities like Pilates or yoga, it would be of interest to explore further methods in how people with epilepsy can safely partake in their chosen activity.
Social support ranged from a supportive family, friend, or team member, to a neurologist who recommended limiting exercise. Medical advice in maintaining exercise habits differed amongst the participants and created a barrier to exercise. Although recommendations to continue exercise for emotional benefit are prevalent in current epilepsy and exercise literature [2, 3, 7, 8, 34, 36, 37] , and were shown through recommendations to Rose and Gwen, it was interesting to witness the emotional effect of the differences in medical advice provided, as was shown through Andrew's narrative. This first-hand insight into advice provided by medical professionals as well as the support that is needed by people with epilepsy to maintain an exercise routine has yet to be presented within the literature. Examining the difference between positive recommendations shown in research outputs and actual medical advice given should be further explored in order to increase physical activity levels for people with epilepsy. As current recommendations are to encourage physical activity [2] , it is hoped that with more first-hand experiences being presented within research, medical professionals will be inspired to actively encourage exercise for people with epilepsy and therefore allow more people with epilepsy to feel confident that they can exercise safely.
Linked to social support, the impact of stigma upon a person with epilepsy was also shown within these results. Adding to current research on stigma for individuals living with epilepsy [38] , these narratives provided examples of stigma within an exercise context. The unknown of epilepsy or fear of a person with epilepsy having a seizure caused Andrew to feel that his teammates were nervous around him and Maya to feel unfairly prevented from taking part in some swimming events. Previous research has shown glimpses of the stigmatic nature of epilepsy in regards to partaking in sports, fear of disclosure of one's epilepsy to teammates, and the positive impact of athletic role models for people with epilepsy [39] . However, these narratives have provided further acknowledgement that stigma remains a barrier and can negatively impact a person with epilepsy's participation in physical activity.
Finally, the influence of time was an important factor that played a large part of this new addition to literature. Time created cyclical responses of negative and positive emotions for the participants as well as the beginnings of acceptance and adaptation. This has recently been shown within research [5, 14] , but would benefit from further exploration over a longer course of time.
This research is the first of its kind, to our knowledge, to offer insight into the psychosocial impact of exercising with epilepsy over time. Providing an in-depth exploration created a detailed account of never before discussed adaptation methods, the impact of medical advice upon the person with epilepsy, and the emotional responses to exercising with epilepsy. As with any research, there were limitations. First, as this was an in-depth narrative study, few participants were studied and therefore these results cannot be generalized for every individual with epilepsy. However, although generalization cannot occur, through providing these individuals' stories, it has presented a kaleidoscope of experiences which occur for people with epilepsy. Second, the criteria allowed for a close exploration of individuals with epilepsy who already had an acknowledgement of exercise importance within their lives; this may not be true for every person with epilepsy. However, our results do acknowledge the psychosocial impact of epilepsy on exercise for people with epilepsy and provides a path for further investigation.
Conclusion
These narratives have furthered the current epilepsy literature by providing a voice to people with epilepsy with regard to their exercise experiences. Presenting the importance of time as a factor in psychosocial impact, new themes of a cyclical emotional response to exercise disruption, social support impact, as well as the benefits of different exercise activities, these narratives show the individual differences that exist between people with epilepsy who exercise. Such individuality has not been presented through the use of quantitative research and would benefit from further qualitative investigation. As a result of these findings, it is hoped that further exploration of the barriers to exercise and how they may be overcome will enable more individuals with epilepsy to exercise and enjoy a higher quality of life.
